Purpose: A significant proportion of the world's adult population is insufficiently active.
Introduction
Over 80% of the adult population are insufficiently active. The World Health Organization estimates 3.2 million deaths are caused by physical inactivity (World Health Organization, 2015) . Efforts to increase participation in physical activity in adults are often impacted by barriers such as lack of motivation, time, social capital, poor health and lack of facilities (Cerin et al., 2010; Trost et al., 2002; Zlot et al.; . One approach used to overcome barriers and facilitate participation in physical activity is social marketing (Berkowitz et al., 2008) . Social marketing relies on commercial marketing techniques to deliver interventions for social benefit.
In October 2013, a consensus definition of social marketing was reached stating "social marketing seeks to develop and integrate marketing concepts with other approaches to influence behaviours that benefit individuals and communities for the greater social good" (International Social Marketing Association, European Social Marketing Association, and Australian Association of Social Marketing, 2013) . By understanding the extent that Andreasen's (2002) six social marketing benchmark criteria are employed this paper distinguishes social marketing, which employs a competitively minded approach offering alternatives that customers value and would willingly exchange for, from other behaviour change approaches, which include education, training, enforcement, infrastructure, technology, urban planning, community development, and health promotion (Rothschild, 1999; Tapp and Rundle-Thiele, 2016) .
Systematic literature reviews provide important evidence supporting the effectiveness of social marketing and public health interventions (Chilton et al., 2015; Dietrich et al., 2016) .
To date there have been only a handful of studies attempting to integrate the existing knowledge to identify factors leading to the success or failure of social marketing interventions aiming to increase physical activity, and their results are nearly a decade old (Gordon et al., 2006; Stead et al., 2007) . Social marketing as an academic discipline has experienced a significant period of growth since 2008, evidenced by a large number of publications (Truong, 2014) . While systematic reviews of evidence are available on healthy eating (Carins and Rundle-Thiele, 2014 ) and problem alcohol use (Kubacki et al., 2015) a contemporary review is not available in the area of physical activity. Given the rapid increase in the number of studies reporting evaluations of social marketing interventions (Truong, 2014 ) a systematic literature review, which can present a vast amount of information about different studies in a succinct manner (Hartling et al. 2014) , is warranted. A systematic literature review of social marketing interventions assists in the identification of the extent that benchmark criteria have been applied to date in physical activity interventions.
Several attempts to set benchmark criteria in social marketing have been made, including by Lefebvre and Flora (1988), French and Blair-Stevens (2006) and Robinson-Maynard et al. (2013) . Some benchmark criteria do not offer mutually exclusive criteria for categorisation purposes, for example, consumer orientation and insight are not easily distinguishable in French and Blair-Steven's (2006) benchmark criteria. Andreasen's (2002) benchmarks offer six mutually exclusive criteria. These six social marketing benchmark criteria include behavioural change, formative research, segmentation, marketing mix, exchange and competition. These six criteria were later endorsed in other social marketing benchmark criteria (French and Blair-Stevens, 2006; Robinson-Maynard et al., 2013) . Based on evidence demonstrating that behaviour change is more likely when more of the six social marketing benchmark criteria are employed (Carins and Rundle-Thiele, 2014) this review attempts to understand the extent to which the six social marketing benchmark criteria were reported in social marketing interventions aiming to increase physical activity among adults aged 18-60 years old.
Given the success of behaviour change efforts in physical activity (Gordon et al., 2006; Stead et al., 2007) extending our understanding of the extent of social marketing benchmark criteria use in physical activity represents an important undertaking. The aims of this systematic review are twofold. First, this review seeks to provide a contemporary review of social marketing's effectiveness in changing physical activity for the better. The current study builds on earlier review work providing an update on social marketing intervention effectiveness extending our understanding beyond 2007. Second, this review seeks to ascertain the extent that Andreasen's (2002) six social marketing criteria have been applied in social marketing interventions targeting physical activity to distinguish social marketing from other behaviour change approaches and understand how further improvements in social marketing application can be made in future. Our aim is not to stigmatise other behaviour change approaches, all of which are known to be effective.
Methods

Search strategy
Following procedures outlined in Carins and Rundle-Thiele (2014) a search was conducted to identify all social marketing interventions that aimed to increase physical activity among adults aged 18-60 years old, and published in peer reviewed journals before January 2015 1 .
A focus on studies self-identifying as social marketing was imposed to ensure that other behaviour change approaches (e.g. education, public health etc.) were not included, permitting a clear distinction of specific marketing criteria to be established. Nine databases, including marketing, business and communication databases, were searched using the following terms ( identified (see Figure 1 and Appendix 1). 
N=48
Final records
N=94 articles/26 interventions
Records retrieved from databases
N=1,214
Unique records
N=477
Backward/Forward search
N=46
Remove duplicates
N=737
Application of the exclusion criteria:
• Formative or methodological (N=84)
• Not social marketing (N=77)
• Not physical activity (N=68)
• Review/Conceptual paper (N=113)
• Targeting children and elderly (N=70)
• Not journal articles (N=17)
Data extraction
All identified articles relating to each intervention were analysed to identify any potential evidence of each of Andreasen's (2002) six social marketing benchmark criteria. Evidence of social marketing benchmark criteria use was sought. For example, articles had to report use of a study which then in turn informed intervention planning and design to be classified as having formative research. Consistent with previous literature reviews using the marketing mix consisting of 4Ps (product, place, price or promotion) (Carins and Rundle-Thiele, 2014; Kubacki et al., 2015) , if evidence of at least two of the marketing mix elements was reported in an intervention, the intervention was classified as using a marketing mix. All identified relevant excerpts were reviewed by four social marketing researchers.
Results
Target audiences are identified in Table 2 . Social marketing interventions targeted 18-60 year old adults, they were carried out in a diverse range of contexts, and often included different outcome measures. As such standard meta-analytical procedures could not be followed.
Positive, negative or no effects were recorded without attempting to determine the size of the effect. Table 2 presents the assessment of each of the twenty-six social marketing interventions against Andreasen's (2002) six social marketing benchmark criteria. None of the interventions gave evidence that they addressed all of the six social marketing benchmark criteria, and only four interventions addressed five criteria (Kamada et al., 2013; Matsudo et al., 2006; Staley, 2009; . Fit & Fab Adults with children of at least school age 5
Andreasen's (2002) benchmark criteria
Agita Sao Paulo (Matsudo et al., 2006) 34 million inhabitants of Sao Paulo State 5 (De Cocker et al., 2011) Adults in Ghent community 4
10,000 Steps Ghent
Southern India (Subitha et al., 2013) 485 people, 20-49 years of age, residents of Periakattupalayam and Rangareddipalayam villages, Tamil Nadu. (Keller et al., 2014) 18-35 years old Hispanic woman 3 Canada on the Move (Craig et al., 2007) Adults (18 years and older) 3 (Burton et al., 2009) Men over 40 years old 3
Mothers for Health
(+)    (4)  Activate Omaha (Huberty et al., 2009) Omaha community 3 (+)    (3) (+)    (3) 
GO Men's Health
PATH trial African American adults aged 18 and older 3
Step up.
Step out! Women aged 35-54 3
10,000
Steps Rockhampton )
Cycling Connecting
Communities (Rissel et al., 2010) Adults (18 and older) 3
Move More Diabetes (Richert et al., 2010) Adults aged 30 to 70 years with type 2 diabetes 3 General park visitors and tourists, cruise ship passengers, employees of nearby businesses, and youth 2
Find Thirty every day Adults (20-54 years old) 2
Healthy Hawaii Initiative (Maddock et al., 2006) Community; Adults (18+ for media campaigns) Main focus on 35-55 year olds 2 (Peterson et al., 2005) Adults (18 to 30 year old) 2 (Henoa et al., 2006) Hispanic population aged of 18 and over in northeastern Florida 0
Get Up and Do Something
(*)     (1)  ParticipACTION (Bauman et al., 2009) Parents, community 2 (*)     (1)  Slavic Village Development (Miller et al., 2009) Community 2  (+)     (2) 
Salsa y Salud
 (*)     (1) 
Behavioural objective
The main goal of social marketing intervention is behaviour change (Coffman, 2002) . Twenty out of the twenty-six interventions reported some positive behavioural effects, while five interventions reported no behavioural change for their target audiences (Bauman et al., 2009; Henao et al., 2006; Kamada et al., 2013; McCreedy and Leslie, 2009; Peterson et al., 2005) .
None of the reviewed interventions reported any negative behavioural outcomes. For example, 10,000 Steps Ghent (De Cocker et al., 2011) reported an average increase of 896 steps per day in Ghent (the intervention community) while a concurrent decrease of 135 steps/day in Aalst (the control community) was reported. Seven of the campaigns also aimed to change or influence policies Deehr and Shumann, 2009; Huberty et al., 2009; McCreedy and Leslie, 2009; Miller and Scofield, 2009; Sayers et al., 2012; Sharpe et al., 2010) . For example, one of the main aims of Slavic Village Development (Miller and Scofield, 2009) was to develop municipal projects, policies, and plans that encourage physical activity.
Segmentation
Segmentation was proposed (Andreasen, 2002) to "ensure maximum efficiency and effectiveness in the use of scarce resources" (p.104) in heterogeneous populations as groups with similar needs and wants can be identified (Evers et al., 2013) . Only four social marketing interventions reported using segmentation, and three of them delivered positive behavioural outcomes (Matsudo et al., 2006; Reger-Nash et al., 2006; Subitha et al., 2013) and the fourth intervention reporting use of segmentation did not report behavioural outcomes (Kamada et al., 2013) . Agita Sao Paulo (Matsudo et al., 2006) (Subitha et al., 2013) . The villagers were divided into 30 small groups of 12-15 members based on the convenience of exercise timing.
Formative research
Formative research provides an opportunity to learn about the target audience and how to best design an intervention for that specific audience (Andreasen, 2002) . Use of focus groups and surveys was the most popular combination. Twenty-two interventions used one or more formative research methods (see Table 2 ). Focus groups (n=13), interviews (n=8) and surveys (n=8) were the most popular. Including additional stakeholders outside of the target audience in formative research is a good way to learn unique insights and obtain the endorsement of secondary groups. For example, 10,000 Steps Rockhampton used discussions with experts, interviews and meetings with key informants in the local community (from the health, education, local government, sport and recreation, media and non-government sectors) as well as with Rockhampton residents. Thirteen interventions reported use of two or more formative research methods to inform intervention development (Bauman et al., 2009; Burton et al., 2009; Deehr and Shumann, 2009; Leavy et al., 2013; Maddock et al., 2006; Matsudo et al., 2006; Miller and Scofield, 2009; Peterson et al., 2005; Reger-Nash et al., 2006; Richert et al., 2007; Sharpe et al., 2010; Staley, 2009; . Four interventions did not report use of formative research (Craig et al., 2007; Henao et al., 2006; Hoehner et al., 2010; Rissel et al., 2010) .
Exchange
French and Blair-Stevens (2006) describe exchange as something that a person has to give up in order to get a proposed benefit. In this review exchange was treated as "direct exchange", meaning that something tangible or intangible needs to be given up in order to obtain the desired bundle of benefits delivered by the intervention. Understanding what the alternatives are to the desired behaviour can provide insight into what would represent a valuable exchange to the target audience. Six interventions identified in this review included clear evidence of exchange (Craig et al., 2007; De Cocker et al., 2011; Kamada et al., 2013; Rissel et al., 2010; Staley, 2009; . In the intervention 10,000 Steps Ghent (De Cocker et al., 2011) pedometers were sold to the public for $20 to increase the community's levels of physical activity. Canada on the Move (Craig et al., 2007) used the same strategy; however they partnered with Kellogg's Canada and put the pedometer inside a cereal box.
Consumers had to purchase the cereal to be able to access the pedometers during the intervention. In Cycling Connecting Communities (Rissel et al., 2010) members of the public were offered community bike rides (organised bicycle events) as a part of the intervention and free bike hire. The intervention designers had understood the principles of exchange offering the bike hire for no cost to increase the number of people in the community bike rides. The Fit & Fab campaign offered dance and gym sessions free for the first six weeks and from then the cost was £1.
Marketing mix (4 Ps)
Social marketing campaigns involve the use of multiple strategies, including the 4Ps of the traditional marketing mix: product, price, place, and promotion (Evers et al., 2013) which formed the basis of our assessment. Seven interventions employed the entire marketing mix and eight interventions used three elements of the marketing mix (see Table 2 ). All interventions reported use of promotion, and seven interventions relied solely on promotions to achieve their aims (Bauman et al., 2009; Henao et al., 2006; Leavy et al., 2013; Maddock et al., 2006; Peterson et al., 2005; Reger-Nash et al., 2006; Subitha et al., 2013) .
Product is the bundle of benefits derived from an exchange by the target audience and is typically thought of as the goods/services required to support the desired behaviour (Lee and Kotler, 2011). A majority of the interventions in this review reported using products (n=19).
For example, light-reflective material for walking safety, and videotapes and DVDs on flexibility and muscle-strengthening activities were products reported in interventions reviewed. Bikes and helmets were provided to underserved youth in Activate Omaha (Huberty et al., 2009) while Bike, Walk, and Wheel (Sayers et al., 2012) provided refurbished bikes through their Cycle-Recycle program. Further, intangible products or services were included walking and cycling events offered in eight interventions.
Evidence of promotion was identified in all twenty-six interventions. A wide range of promotional tools were used to raise awareness, enforce a particular message or to promote social marketing activities. The most commonly used tools were flyers, posters, banners, brochures and other print materials (n=19), followed by public relations activities such as press conferences, public service announcements, newsletters, public lectures, reports, TV programs, radio broadcasts, and appearances on local radio talk shows (n=13). Eleven interventions reported having a website: Fit & Fab reported having a campaign blog, and the National Park Service (Hoehner et al., 2010) campaign reported using podcasts to increase trial use among employees of nearby businesses. Six interventions reported using TV advertising, seven reported using radio advertising, and five reported billboard use.
Place as a location where the target audience enters into an exchange was identified in thirteen interventions, six of them focused on improving local physical activity infrastructure.
Bike, Walk, and Wheel (Sayers et al., 2012) 
10,000
Steps Rockhampton (the actual cost was not reported) , and
Canada on the Move (the cost of purchasing a Kellogg's cereal box which included a pedometer) (Craig et al., 2007) . In Fit & Fab in the first six weeks of the intervention all sessions were free, and then the cost was £1 in the following weeks.
Psychological costs were also considered in Kamada et al. (2013) and Staley (2009) , and included a fear of pain worsening, anxiety about effectiveness, social pressure and subsequent embarrassment for poor performance or nonparticipation.
Competition
Andreasen's (2002) social marketing benchmark criteria require recognising and addressing the competition of the behaviour targeted by an intervention. The social marketer has to understand what other behaviours are competing for the chosen target audience's time and attention in order to develop strategies that minimize the impact of the competition (Andreasen, 2002) . Five interventions mentioned competition to their desired behaviour(s) (Matsudo et al., 2006; Staley, 2009; Subitha et al., 2013; Reger-Nash et al., 2006; , three interventions identified sedentary behaviours, including watching television, as competition to the desired behaviour. Fit & Fab identified preexisting sessions in the leisure centre as being in direct competition with participation in classes offered in the intervention. Get Firefighters Moving (Staley, 2009 ) identified the most extensive types of competition that affected their target audience's ability to fully participate in the intervention, and it ranged from on-duty activities such as the emergency or disaster response activities performed by firefighters, through to unhealthy lifestyles, social and cultural norms, and local government policies restricting the time available for new fitness activities.
Discussion
The aims of this systematic review were to provide a contemporary understanding of the effectiveness of social marketing to increase physical activity among adults aged 18-60 years old and to ascertain the extent to which the six social marketing benchmark criteria were reported in social marketing interventions aiming to increase physical activity among adults.
The review indicates that the overwhelming majority of the identified social marketing interventions reported positive behavioural change, and no negative behavioural outcomes were reported. Consistent with Stead et al. (2006) the evidence gathered in our review suggests that social marketing offers an effective behavioural change approach to increase physical activity among adults.
Previous research indicates that behaviour change is more likely when more of the social The application of Andreasen's (2002) social marketing benchmark criteria offers additional insights for researchers and practitioners planning campaigns to increase and sustain physical activity levels in adult populations. Our results also show that three of the benchmark criteria, namely behavioural objectives, formative research and marketing mix are well utilised in social marketing interventions aiming to increase physical activity, which is consistent with previous social marketing systematic reviews (Carins and Rundle-Thiele, 2014; Kubacki et al., 2015) . Among ten interventions which reported no behavioural change for all or some of their target audiences, only one intervention reported evidence of segmentation (Kamada et al., 2013) . Limited evidence of market segmentation, exchange or competition was reported in the remaining interventions reporting no behavioural change. Again this is consistent with previous social marketing systematic reviews (Carins and Rundle-Thiele, 2014; Kubacki et al., 2015) , which might be symptomatic of a larger issue in social marketing interventions:
although the importance of social marketing benchmark criteria of segmentation, exchange and competition continue to be presented as a cornerstone of social marketing theory (Andreasen, 2002; French and Blair-Stevens, 2006) , their reported use in practice remains limited. There is therefore opportunity for future umbrella reviews to be carried out focusing on each of the three under-utilised benchmark criteria to identify issues limiting their use.
It is also important to note that at least some positive behavioural outcomes were reported in The findings of this study should be considered in the light of several important limitations.
First, only interventions which self-identified as social marketing were included in our analysis. Undoubtedly there are physical activity interventions which used social marketing tools and techniques yet did not self-identify as a social marketing study permitting retrieval in our systematic search. Although offering a potentially fruitful area for investigation, this review included only interventions that were presented as social marketing. Given that other behaviour change disciplines including education, training, enforcement, infrastructure, technology, urban planning, community development, and health promotion can be equally effective in delivering change, a systematic review capturing all physical activity intervention types is recommended to extend our understanding further.
Second, analysis presented in this paper is restricted to information that was reported in the identified studies and available online information, which might be an incomplete representation of work undertaken. The outcome of this review which identified that interventions did not report all six social marketing benchmark criteria does not necessarily mean corresponding activities were not implemented, such as formative research and segmentation. Future research is encouraged to present a brief overview of the social marketing process, ensuring transparency, and in turn future assessments that can be made more reliably about social benchmark criteria use to develop an understanding of the common factors of effective social marketing interventions. Evidence has emerged indicating that behaviour change is more likely when more of the six social marketing benchmark criteria are employed (see Carins and Rundle-Thiele, 2014) . It is therefore important for social marketing researchers to present both the outcomes of their intervention and the process used to develop the intervention. Full reporting of the process used in intervention design, planning, implementation and evaluation would permit future systematic reviews of evidence to accurately identify common factors in effective interventions. An understanding of the common factors employed in effective interventions will in turn affect the design and implementation of future programs as well as the development of the social marketing discipline as a whole.
Third, it is important to acknowledge that although the review aimed to cover adults aged 18-60 years old, some of the identified interventions defined their target markets more broadly.
For example, although Get Active Orlando was aimed at "seniors, families, and low-income individuals" (McCreedy and Leslie, 2009:S398) , it was inferred that adults were an important part of the intervention's target market. It is possible Get Active Orlando reached a target audience aged under the age of 18 years. Fourth, following analysis presented in earlier social marketing reviews (e.g. Carins and Rundle-Thiele, 2014; Kubacki et al., 2015) the current study employed the 4P marketing mix framework. However, future studies should consider using the 7P framework (product, place, price, promotion, people, process and physical evidence) to gain a more comprehensive understanding of intangible components employed in social marketing interventions. Fifth, all but four of the interventions identified in this study were conducted in English speaking countries, yet insufficient physical activity remains a global challenge. Future reviews should be conducted in other languages to review studies and interventions which might be published in languages other than English. Sixth, Andreasen's (2002) six social marketing benchmark criteria were used in this study, and future work should consider alternative benchmark criteria (for example, French and Blair- Stevens, 2006; Robinson-Maynard et al., 2013) , effectiveness assessment, and quality assessment tools such as the Evaluation of Public Health Practice Projects (EPHPP) which requires an assessment of selection bias, study design, confounders, blinding, data collection methods, withdrawals and dropouts (Chillón et al., 2011) .
